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INTRODUCTION 


Yolunes 5 and 6 of this report deacribe the Whirlwind 1 
computer in block diagram form and indicate the operations which 
mast be performed in the computer. Volumes 15 through 19 deacribe 
the development of comonsnts and ci.rcuite necessary to the perlormance 
of these operations. This volume of photographs, cirouit schematics. 
layouts, and mechanical drawings shows tho progreas which has so far 
been made in the synthesis of components and circuits into a working 
electronic system which will satie?fy the demands of the block di agren. 


To help in relating the circuits to the block diagrams, the 
drawing lista include, in addition to the draving title and number, 
the number which describes the pertinent part of the system in the 
block diagrams. Consistent with this, the system drawings are pre- 
sented in five groups headed respectively: System, Control, Storage, 
Arithmetic Klement, and Regi stera, a aixth group being drawings of 
test equipment dealgned and built by this laboratory. The test squip- 
ment 1s deacribed in Vol. 19, E48, and E-82. 


The correspondence between block diagrams and systen drawings 
is not complete, because the requirements of video cabling and con- 
struction methods dictate a physical arrangement somewhat differant 

from that indicated by the purely functional vlock diagrams, Differ- 
ences will become apparent from a comparison of the block dlagrom 
drawings C-37070 and C-37071 in the System group, with the vidwo 
cabling drawing #-30905 of E-68, All units in tho latter bear the 

same reference numbers as are used 4n the blonk diagrams but the arrange- 
ment is different. In the block diagrams we find, 1n general, that a 
register is treated as a unit, whereas construction follows a a3.c1 t= by 
digit pattern, and one digit of each of several regiatora may ke Locatod 
on a panel, Assembly drawing R-30797 in the Register group, Carrice a 
digit of the program counter, block disegram reference 102, a digit of 

the progran register 103, and a dizit of the check register 601, 


The System group of drewings includes a block diagram list, 
two block diagrams and reference to two drawings which appear as a part 
of the following engineering memorandun. E-68 is a discussion of 
preliminary Whirlwind I cabling and a proposed physical arrangement of 
the whole system. £-53 1s an estimate of powor consumption of the 
aystem but is not based on the latast tube estimate given in Vol.. 16, 
M132. 


In the Control group are given, among other things, the block 
echematics, circuit schematics, ani assembly drawings of tho progeram 
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d counter, 102, and the progrim repister, 103. Those two assemblies 
4 are part of the register panel for which a Penel and Cable Plan, 
drawing R-30797 is given in the Register groupes 


The Storage drawings describe the teat storage consisting 
of toggle switches and flip-flops, but do not include anything on 
electrostatic storage described in Vols. 6 and 10. The addition of 
electrostatic storage and its attendant; cLrouits to the system, 
entails only modification of the storage ewitoh and control matrix. 
A photograph of a storage svitch (8 included in the drowings. 


The drawings and photographs headed Arithmetio Element are 
desoriptive of tha five-digit multiplier now in operation, This was 
initially operated at a 100 ko pulse repetition frequency on October 
q 28, 1947, and is now operating at 2 mogaoycles. Photographs of the 
q multiplier and its controls are typical of the type of sonstruction 
q which will be used in Whirlvind I. The frontispiece of this volume 
i indicates the typo of cabinets to be wed. The Whirlwind I arithmetic 
a element will be a redesign cf thie multiplier based on experience 
q gained from it. There will be a considerable extension of the arithnetia 
element control beyond the comenhit limited capsbilitien of the 
multiplier control. 


| Tho elements whose status is given in the following summary 

i are subject to certain modifioations and revisions not apooifically 

mentioned in the summary. The shange from the 6AS6 gate tube to the 

SR-1930 desoribed in Vol. 16 may eliminate some tubes with attendant 

a revisions of cirovite and leyouts. Pulse width and resultant duty 

a factor may be modified and gall for a revision in the vaiue of some of 
' the cirouit components. Checking methods not yet fully investigated 

' may require the addition of soma pate tubes, gontrol lines, and bus 

a connections not now inoludec in the system, soe Vol. 7, M-1l27. 

7 References are to further descriptions of the various eloments. For 

a time schedule, see Vol. 1, drawing B-31202. 


101 Waster Clock - Al. components constructed and in use 
a jr, Sedigit multiplier. Not packaged 
z | dn one unit for WWI, Vol. 19, B-48, B-52. 


i 102 Program Counter - Preliminary model constructed. Vol. 19, 

1 E-58, M-105. 

q 

\| ; 

“4 103 Program Regieter - Preliminary model constructed. Vole 19, 

7 E-55, M-105. 

7 104 Control Switch - Preliminary model constructed and aearly 

i sstisfactory in operation. Vol. 17» 

4 R-123. 

| °F 105 Operation Matrix - Design data available based on 104 above. 


| Net yet laid out. 
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Gonetructed by Sylvania and Cperé ung 
paticfactorily. 


Design data available based cn 104 
adove. Not yet jleld out 


Design dato available based on 104 
above. Not yet laid out. 


Blook and Circuit schematics complete. 
Details below. 


Same as control switch, 104. 


Under construction, Vol. 19, E-64, 
Opernting in 5-digit multipliar. 


Operating in S-digit mltiplicr, 
Expand from 3 to 5 stages for WWI. 
Yol. 19, R-126. 


Preliminary model constructed. a | 
Vol. 19, E-55, M-105. I 
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Yollowing drawings for reference only. They 
are included in E-68. 


Preliminary Video Cable and 
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Use #20 formex magnet wire 


(ay Plate Winding: Feed wire in through hole A arid draw down 
inside of tube and out hole C leaving a 4" lead. Start winding from 


hole A and wind a single layer close wound coil of 35 turns ending 


SA ERR eR! SAT ES I I BL AR RL, 


last turn by feeding wire in through nearest hole ot group F draw 
wire down ineide of tube and out through hole G leaving a HY lead. 

(2) Feed Back Winding: Feed wire in through a hole in group H so 
that there 19 1/8" spacing between the Flate winding and the feedback 
winding. Draw the wire down inside of tube and out hole J teouines 
4u" Lead. Wind on a single layer close wound coil of 17 turns making 
sure that 1/8" spacing has been left between plate winding and feed 
back winding, End last turn by feeding through nearest hole in group 


D draw down inside of tube and out hole E leaving 4" Lead. 


C0 Cement windings with Amphenol 922 coll dope. | 

(4) Cement coil mounting plug (A-30749) in place with Amphenol oe 
coil dope. 

(5) Let coil dry for at least an eoues 
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MEDIUM FREQUENCY COIL INSTRUCTIONS 


Use #ek formex magnet wine 


ee re nae 9 ta Ne en 


Ce) Plate Winding: Feed wire in through hole A and draw down 


inaide of tube and out hole C leaving a LY Jead. Start winding from 


hole A and wind a single layer close wound coil of 60 turns ending 


laat turn by feeding wire in through nearest hole of group F draw 


wire down inaide of tube anc out through hole G leaving 8 4" Jead. 


(2) | Feed Back Winding: Feed wire in through a hole in group H 80 


that there 19 1/8" spacing between the Plate winding and the feedback 


winding. Draw the wire down ingide of tube and out hole J leaving 


close wound coil of 30 turns making 


uM jead. Wind on a single layer 


aure that 1/¢" soacing has been Left between Plate winding and feed 


back winding. End last turn by feeding through nearest hole in group 


D draw down inside of tube and out hole EB leaving 4" lead. 


(3) Gement windings with Amphenol.gl2 coll dope. 
(u) Gement coil mountine plug (A~30749) in olace with Amphenol 912 


coil dove. 


(5) Let coil dry for at least on hour. 
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LOW FREQUENCY COLL INSTRUCT 1 OAS 
Use #3e formex magnet wire. 

Plate Winding Feed wire in through hole B. draw down inside 

tube and out hole C., leaving a 4" lead. Winding of coll is now: 


started from hole B. Wind on a sinvle layer close wound coil of 


110 turns ending the last turn by feeding wire through the nearest. 


hole in group F. Draw the wire down inside of tube’& out hole G. 
leaving a 4" lead 
Wind two turns of .001” polystyrene tape over the lower end of 
wiadiam just completed, letting the tene cover 3/8" of the winding. 
Feed Back Windlap: Feed wire through hole in group H nearest 


the clate winding and draw down insidé tube and out hole J leaving 


e UY lead. Winding is now started from hole H by laying wire up 

onto the lower end of the plate winding 1/s" and winding back over 
the lead go that 1/7" of the feed back winding overlaos the plate 
winding. The winding is now continued to make a total of 50 turns 


(#21 turns close wound)and ended by feeding throurh the nearesy hoe 


in eroup D,drawine down tneide tube and out hole E, leaving 4" lead. 
Sement coil with Amphenol Qle coil ‘dope. 
Coment aol] mounting nlug (A-"07!9) in place with Ampheriol 9lc 


eoil dane, 
let cotl dove dary for at least an‘hour. 
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ALL CAPACITORS ARE MICA UNLESS 
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FOR RESTORER PULSE GENERATOR WAVEFORMS 
SEE B- 30898. 
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